Modern medicine has achieved much progress in the field of medical and surgical repair of a variety of disorders. It is especially true for the early stages of treatments. In long-term period, however, instead of recovery, we frequently observe progressive regression, which completely annuls all our efforts. Moreover, the algorithm used to correct acute process may sometimes be detrimental to organs and tissues. Such situation is also frequent in the treatment of atherosclerotic descending aortic aneurysms (DAA). This is because the successful medical and even surgical repair to prevent aneurysm rupture in long-term period may trigger some detrimental processes in other regions thus producing negative results of the treatment. The present article doesn't aim to prove some provisions in DAA clinical picture, atherosclerosis and inflammatory states. But we have faced some systematicity at these clinical implications which are absolutely not specified in literature. We have managed to find an explanation for this thing making a scrupulous analysis of nonsurgical sources. Comparing them with our observations, we have found out that aseptic and septic inflammation of connective tissue, probably, is a key component in the formation of DAA disregarding of which correction of dyslipidemia may lead to negative results. We are looking for in-depth research and discussion.
Introduction
The main reason for aneurism formation is the development and maintenance of chronic recurrent localized inflammation induced by various contagious matters and vascular wall infiltration with cells of the immune system, and production of pro-inflammatory factors including cytokines and metalloproteinases, which contribute to the development of atherosclerosis and aneurysms [1] .
Natural history of DAA is not fully detailed. A traditional view implies that the progression of DAA diameter with subsequent rupture is inevitable, especially if the dilatation rate is 0.5 cm at 0.5 years, or if a patient smokes and has high BP, although some patients may show stabilization of the disease [2] [3] .
For years, degenerative atherosclerotic changes in aortic wall have been blamed for the development of aneurysm of descending aorta. At the same time, some authors [4] - [7] underline a number of significant differences between atherosclerosis and aneurysm. Thus, atherosclerosis is primarily localized in the intima and is productive due to accumulated atherosclerotic plaques, which contributes to the development of aortoiliac occlusive disease (Leriche's syndrome). As for DAA, the process is characterized by inflammatory changes occurring in aortic tunica media and tunica externa secondary to medial degeneration, reduced elastic structures and altered collagen production. It probably suggests that pathogenetic components of DAA and atherosclerosis are different although these diseases are often coexistent. Some points are currently available concerning dysgenics of both ascending aorta, and in the settings of DAA [8] [9]. The clue might be undifferentiated forms of dysplasia of connective tissue.
In fact, the integrity of any structure of human body is determined by the fame (carcass) function of connective tissue. It shapes morphological and functional integrity of human body. Thus, the components of tunica media of aorta include elastic membranes, smooth muscle cells, fibroblasts and individual elastic fibers whereas those of tunica externa include loose connective tissue comprising collagen and elastin fibers.
Tsaregorodtsev А. G. [10] performed autopsies of young patients with signs of connective tissue dysplasia (CTD) and found the loss of connective tissue and elastic structures of the aorta with mucoid matter substituted in aneurysms of descending thoracic aorta. This congenital defect of muscle component, internal elastic lamina and collagen fibers contributes to the impaired structure and jeopardizes vascular wall making a resistive arterial vessel capacitive.
Gens А. P. et al. [11] have found the thinning of media, low elastic membrane volume fraction, fragmentation and cystic degeneration present in tunica media of aorta in the aneurysm of ascending and thoracic-abdominal aorta. In more than 50% of individuals over 40, those changes were coupled with atherosclerotic plaques presented as atheromas and calcifications.
Some authors emphasize the role of inflammation and apoptosis of smooth muscle cells, which contributes to the pathogenesis of aneurysm. Therefore, angiotensin II stimulates the production of cyclophilin A by smooth muscle cells through the induction of oxidative stress which in turn produces haemostatic effect on regulation of mono-cytes, dendrite cells, neutrophils, eosinophils, T-lymphocytes and macrophages to this region triggering inflammatory cascade resulting in the disintegration of aortic wall [12] [13] . Pro-inflammatory effect produced by АТ II involves the activation of cytokines including tumor necrosis factor alpha (TNF-α) and interleukins which in turn enhance production of C-reactive protein (CRP) further exacerbating vascular inflammation and endothelial dysfunction [14] - [16] . Thin and fragmented elastin, enhanced collagen production in the arterial wall, thick intima and stiffer arteries [17] become visible. As a result, pulse wave propagation is changed with an earlier return of the reflected wave [18] .
Multifactorial development of DAA was an incentive for us [19] [20] to formulate pathogenetically substantiated and standardized regimen for management using widely accepted medical products with two or three targets, and with operative treatment if there was a risk of rupture. This modality has been known as "sparing" treatment. Subsequently, we assessed 2-year follow-up data of 121 individuals and 4-year data of 99 individuals using statistical software. We obtained evidence that inflammatory processes (with CRP as a marker), high BP, lack of compliance and severe dyslipidemia (presented as high values of LDLPS and atherogenic index (AI)) were the main cause of DAA evolution. Aneurysm length and diameter did not reflect mechanisms responsible for DAA progression and were a criterion for the severity of late changes which required more focus on the treatment and follow-up.
Thus, at 4 years, no negative changes in aneurysm dimensions in patients with CRP < 2.7 mg/l; LDLPS < 2.7 mmol/l; AI < 2.68 and BP < 132.4\78.6 mm Hg were registered.
This group was referred to as the "Group of the favorable course". In subjects who had negative changes in aneurysm dimensions (more than 5 mm within 6 months), the es- The aim of the study was to assess a probable multifactorial variability of DAA development to search for an optimal modality for correction.
Materials and Methods

Patient characteristics
A total of 273 patients with DAA received treatment in clinical settings of the Republican Research and Practical centre "Cardiology" in the course of six years. During this period, three groups of patients were produced for a statistical analysis: 121 patients with a 2-year follow-up period, 99 with a 4-year follow-up period, and 97 patients with a 5-year follow-up period.
The DAA groups examined were not statistically different by age, sex, and aneurysm size including those above or below 50 mm, magnitude, and thoracic and abdominal aneurysm diameter. Statistical data were not affected by a reduced number of patients over a 5-year period.
Among those with the 5-year follow-up period, 24.7% received surgical treatment.
Sixteen subjects received aortic prostheses and 8 subjects were implanted with a stentgraft. Over the last year, there were no surgical interventions performed. All individuals received permanent medical treatment in line with their estimates of favorable and adverse course.
Seventy-three subjects (75.3%) received no surgery. Most of them were patients who had relatively minor aneurysms, and older patients with large aneurysms and present co-morbidities. The latter had absolute contraindications for operative treatment. estimates of interest, Student t-test was used. Difference was considered to be statistically significant if Р was < 0.05.
Results
As mentioned above, Groups of patients with 2-, 4-and 5-year follow-up period were not different by age, sex, aortic disorder type and size, although the number of subjects with large aneurysms was somewhat increased [21] . The results of the suggested modality (sparing treatment) of patients with DAA have confirmed to improvement of sur-vival rates and cost-effectiveness. As for the aneurysm rupture, it was not the main cause of death.
One insoluble question, however, remained as to why among 97 patients there had been no ruptures over a 5-year period and no indications for surgery, although mortality rates due to other co-morbidities increased. The dynamics of the mortality due to aneurysm rupture and co-morbidity at 2, 4 and 5 years of sparing treatment is shown in Table 1 .
Data analysis and the comparison against various published investigations related to this disorder allowed for a more in-depth understanding of DAA development.
Discussion
The starting point was the assumption that there existed a potential correlation between a wide variety of factors triggering the development of DAA and the co-morbidity as the medical treatment either component of this cluster seems to change the processes observed in some other pathogenetically adjoined region.
With no capacity to independently investigate the issue of DAA development and assess dynamics changes during the treatment, we tried to classify data that have been published related to the issue to confirm or deny discussions concerning the findings obtained. We have posed questions: -What is the main predisposing factor of the development and progression of DAA?
-Why the medically reduced risk of aneurysm rupture may lead to an increased co-morbidity and mortality rate associated with that?
First, let us speak about atherosclerosis and inflammation. This issue has been covered extensively in literature and we will mention parts that are entirely consistent to our inquiry.
Inflammatory, traumatic, chemical or other injuries of human loose connective tissue (fibroblasts, macrophagocytes, tissue basophils, plasmatic, adipose and pigment cells) increase interleukin production. It is the key inducer of acute phase protein synthesis by liver (CRP, serum amyloid А and fibrinogen) [22] - [24] , and when the production of this anti-inflammatory cytokine becomes increased, it produces a pro-inflammatory effect on tissues due to autoimmune reaction. From this moment on, the inflammation is no more local but rather generalized [25] .
Acute phase proteins, coupled with LDLPS, fail to insert in cells, as they are perceived as alien. As a result, those endogenous protein macromolecules that underwent Thus, the development of atherosclerosis includes the following trigger and specificity:
1. Endogenous malformation, i.e. blockage of cell receptor absorbance of LDLPS, which results in a subsequent deficiency in key essential polyunsaturated fatty acids. When omega-6 tetra to omega-3 penta and hexanoic essential polyunsaturated fatty acids and their adaptation to those changes are deficient, they in situ synthesize omega-9 polyunsaturated fatty acids and form leukotrienes producing a prominent pro-inflammatory effect [29] . Thereby, the potential of the inflammatory syndrome in atherosclerosis becomes much more noticeable compared to inflammations of other origin.
Additionally, cell synthesis of prostaglandins (prostacyclin) and thromboxanes derived from omega-9 fatty acids, and the prevalence of omega-9 fatty acids in cell membranous phospholipids contributes to a specific clinical impairment of metabolic regulation, primarily, of carbohydrates and ion composition of intracellular medium.
The functional entity of inflammatory response and atherosclerotic syndrome suggests that the lipid infiltration (impaired transport of polyunsaturated fatty acids) may be preceded or followed by the inflammation [30] .
As cardiovascular diseases are multifactorial in nature, and tightly associated with other potent factors, it seems appropriate to consider their synergetic effect produced on human health. Our long-term observations of patients with DAA using a currently accepted concept of cumulative cardiovascular risk [31] - [33] armed us with a morein-depth understanding that this disorder involves integrated lesions. But in this case, atherosclerosis might play an inferior role [24] [34]- [36] . A wide number of literature sources are available related to connective tissue disorders including those of descending aorta [35] - [37] . Connective tissue makes up almost 50% of human body mass and represents a complex basal, structural and multifaceted system which combines a vast number of organs and tissues. It is independent but interferes into other tissues [38] - [40] .
Connective tissue disease is sometimes poorly or underdiagnosed. Predisposing factors, such as physical exercise, psychoemotional stress, infection, intoxication, injuries, pain, etc., provide conditions for severe complications [41] . Morphological investigations in young subjects with connective tissue showed adventitial collagen fiber deformation, loose and fragmented elastic fibers, reduced smooth muscle cells and collagen-poor medial disintegration, and highly visible crumbly endothelial layer [42] .
It is known that the more severely affected the vascular wall is, the quicker is the development of atherosclerosis, arterial hypertension and other conditions. Arterial well-being depends primarily on the feature of endothelium. It coordinates almost all processes taken place in them. Some authors [36] [43]- [45] state that the endothelium plays a key role in the development of atherosclerosis, hypertension, strokes, infarctions, chronic renal failure, various metabolic abnormalities and other disorders. Being the barrier between blood and vessels, it plays a role of "giant organ" penetrating into all tissues with a number of significant functions. As a result, clinical signs of impaired metabolic regulation emerge (it primarily concerns carbohydrates and intracellular ion composition). Moreover, the resultant leukotrienes produce pro-inflammatory effects.
Consequently, the development of DAA per se necessitates global enhancement of tissue and pro-inflammatory processes and contributes to the development of new sites.
As the whole process is associated mainly with the connective tissue, it is to be assumed that clinical manifestation of DAA in basal dysfunction may be quite different depending on the severity. Note, that the rapid development of endothelial dysfunction and arterial stiffness associated with connective tissue dysplasia (CTD) adversely affect the course and prognosis.
Therefore, the absence of any prevailing manifestations in the DAA course together with mortality data ( 
Conclusions
Comparisons of published data and our own findings suggest that atherosclerosis is not always the key factor of DAA as the manifestation of that is associated with multiplestage abnormalities taken place in connective tissue resultant from the sites of acute and chronic infections in human system or mechanistic, chemical or other factors affecting loose connective tissue. Rheumatism and systemic lupus erythematosis [53] , or the given disorder within the arterial wall (known as Takayasu's disease) may serve as an example for that [54] . The development of DAA results a great deal of forms by the connective tissue disease due to its polyorgan damage.
Atherosclerosis is disfavored by such an "aggressive" behavior of acute-phase proteins, which hampers normal absorption of LDLPs and VLDLPs by cells. The resultant hyperlipoproteinemia suggests that the impaired cellular absorption of saturated fatty acids (SAFAs) and essential polyunsaturated fatty acids is independent on the origin and characteristic of the acute phase of the inflammation rather than atherosclerosis.
The issue of hyperlipoproteinemia and inflammation represents a challenge in establishing treatment regiment in individual patients. Based on the data obtained from our investigations, LDLPS > 3.46 mmol/l was a marker of a high-risk course of DAA, with the level of the favorable course being <2.7 mmol/l. We therefore try to reduce LDLPs values in our patients to the level of the favorable course. Due to this practice, we managed to completely avoid cases of aneurysm rupture over a 5-year follow-up period (Table 1) , but failed to reduce mortality rates in the presence of co-morbidity. Despite all our efforts, it tended to be fatal.
However, if to consider the issue from the etiopathgenetic point of view, it becomes clear that when LDLP levels become acutely reduced resulting from the deficiency in polysaturated fatty acids, the situation becomes worse. The thing is that the cells as part of the adaptation process include only endogenous trienoic acid in membraneous phospholipids instead of exogenous penta-and tetra-enoic essential fatty acids yet enhancing pro-inflammatory effects. The correlations contributing to the development of DAA mentioned above do not allow assessing the existing hyperlipoproteinemia only by pathological processes contributing to atherosclerosis progression as the presence of inflammation leads inevitably to a lack of cellular polyunsaturated fatty acids which might be balanced by either inflammation suppression, or increased LDLPs and VLDLPs estimates. Therefore, it seems unfeasible to administer statin therapy without establishing the probable presence of inflammation. If the therapy is to be administered, the addition of antibiotics is appropriate.
A wide range of etiologic factors triggering universal pathogenetic mechanisms of the disease afford considering atherosclerosis and inflammation not as a clinical entity, but as a syndromes [24] . From our perspective, the associations between these syndromes provide various clinical manifestations of the diseases.
DAA is one of them. Its origins may involve the congenital or acquired structural condition of connective tissues. Anyway, the whole chain of the development of the atherosclerosis and inflammation syndrome begins from the loose connective tissue. It appears unimportant whether the onset was septic or aseptic, the most important is that the mechanism has been launched and it all depends on the co-morbidity, microbial, viral, fungal lesions, and features of autoimmune responses.
It is noteworthy that the block of interleukin production is to be the key aim of the treatment. Sanitation of possible infection, co-morbidity management, and a search of additional predictors of inflammation and their treatment are of prime importance.
Zero level of CRP (for acute-phase inflammation) might be considered in clinical practice as a normal range because if it is positive, the block of cellular polyunsaturated fatty acid transport is ongoing.
During the treatment, it is sometimes assumed that uric acid may increase CRP. It is unlikely and requires a separate study. It is reasonable to assume that the mechanism of inflammation involves some kind of autoimmune response with the manifestation of this disorder. It should be remembered, however, that the uric acid synthesis, despite any links to DAA, represents another disorder, and the increased CRP should be normalized to reduce the block of cellular polyunsaturated fatty acid transport.
Thus, it seems evident that the underlying mechanisms of vascular aneurysm development involve connective tissue dysfunction. The wide range of forms, sites and clinical manifestations is largely dependent on the dysfunctional (dysplasia) severity of the connective tissue, patient's age, elasticity, endothelium, and arterial stiffness, which determine the features of hydro-and hemodynamics [55] .
In young patients, severe connective tissue disease is manifested by common aortic and vascular aneurysms. At an advanced age, when multiple co-morbidities are accumulated (partly due to the dysfunction), the injury (both septic and aseptic) of loose connective tissue together with inflammation and (or) atherosclerosis syndrome emerge; with autoimmune response at an early stage, and DAA development at a later stage.
Everything mentioned above is our assumptions but it is a good incentive to further search for answers to our questions. We suggest a concept of a global bank of histological findings of patients with aortic aneurisms. This is the only way to understand more deeply the intricacies of pathological processes involved.
